Binding sites for [3H][Sar9, Met(O2)11]substance P in rat brain and guinea pig ileum.
[3H][Sar9,Met(O2)11]substance P (SP) with high specific activity (32 Ci/mmol) was used to study neurokinin-1 (NK-1) binding sites on rat brain and smooth muscle membranes of the guinea pig ileum. The specific binding of [3H][Sar9,Met(O2)11]SP was shown to be saturable, reversible and increased in parallel with the protein concentration. Scatchard analyses of equilibrium binding experiments revealed that [3H][Sar9,Met(O2)11]SP binds to a class of non-interacting binding sites in rat brain membranes (Kd = 2 nM, Bmax = 56 fmol/mg of protein) and ileum muscle membranes (Kd = 2 nM, Bmax = 194 fmol/mg of protein). Competition of [3H][Sar9,Met(O2)11]SP, 125I-BH[Sar9,Met(O2)11]SP and 125I-BH.SP with different tachykinin-related peptides gave the following rank order of potencies: SP greater than physalaemin greater than [Sar9,Met(O2)11]SP greater than N-Ac[Arg6,Sar9,Met(O2)11]SP(6-11) greater than neurokinin A (NKA) greater than or equal to eledoisin greater than or equal to neurokinin B (NKB) greater than [MePhe7]NKB (4-10) greater than [beta-Ala8]NKA(4-10). A very similar pattern was observed on ileum muscle membranes. [3H][Sar9,Met(O2)11]SP was found to be highly selective for NK-1 binding sites in rat brain and in the intestinal tissue. Binding showed good correlation with the biological activity of tachykinins and related peptides. From these data it can be suggested that (a) the NK-1 receptor characterized in the central nervous system is identical to the one in the periphery, (b) the NK-1 binding site of the muscle membranes appears to be similar to the contractile receptor of the guinea pig ileum and (c) the functional site mediating relaxation of the dog carotid artery is similar to the contractile receptor of the guinea pig ileum.